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Computer Simulation of Acoustic Wave Propagation
to Human Head in Free Space

Azuma TAGUCHI and Manabu NAKAMURA
Department of Electrical Engineering and Computer Science

Faculty of Engineering, Yamanshi University

It is basic and important to find head-related acoustic transfer function to a human ear from a
sound source, when the sound localization problem is considered. We made a numerical model for
a human external ear consisting of 450 rectangular patches, then, attach one and its copy
symmetrically to a ellipsoid of revolution to make a model for human head. Then, using the
boundary element method, we solved the sound propagation problem where a plane wave in a
fixed direction comes to this model placed in 3-dimensional free space. It was observed that the
sound frequency responses near left and right external ears vary drastically according to the

changes in incident direction and/or boundary conditions on the car.
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